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The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale 
m which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains.. The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasif ied shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m 3 of rock m ass is used for each m 3 of oil, 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12, on which is overlaid 
a stratum of limestone 14_ and possibly a layer of soil 16_. A number of 
exhaust channels 1£ are connected to gas outlets drilled through 

limestone and shale. The heating elements 10_ and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 2^0 belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 2_1 and shut-off and 
control valves, respectively, 2_2 , 2_3* A larger manifold 2_5 for a number 
of manifolds 2j4 unites these in turn with a condenser 2j6_ and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26^ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 28_ 
connected to a storage tank for "the oil 3_0- A piP e 3_2 from the tower 
washer 2J7 also leads to this tank. From a branch pipe 34_ some of the 
uncondensed gases can also be led off through a pipe 3j> into which is 
installed a valve 28_, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, 4_4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 48. The 
line 5j) in Figure 2 represents the temperature distribution in the two 
sections. At line 4_4 the temperature can reach a value between 3 50 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42 . 

While the channels 2£ in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 4_2-4_4, as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 52_ on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 56_ and 
a manifold 5£ from the outlet channel 6_0 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3_4 after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 60 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2JD . By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4_0 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 56^ 3_4 and the section 42-44 
in the shale rock, partly a circuit including passages l£/3_4 and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication . Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduc tion , through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 

equilibrium in the different reactions does not have to be nearly 

achieved because of the large surplus of lighter hydrocarbons and 

hydrogen, that is available in the pyrolysis. Through this richer 

gas circulation the condition also emerges that such hydrocarbons 

that are in the border area for the gasification more easily can be 

led away from the shale rock by means of the richer gas circulation. 

The heaviest hydrocarbons that without circulating gas remain and 

are coked in the rock, will probably therefore wholly or partially 

be forced to move along with the general gas flow by means of gas 

circulation. According to the invention new possibilities are thus 

created by introduction of a circulating gas in already heated shale 

rock to obtain a richer production of the coveted pyrolytic liquid 

hydrocarbons. Finally it is conceivable that the large rock body 

of hot shale coke through which the circulation gas flows on its way 

to the pyrolysis area in the shale rock because of its enormous * 

dimensions and with that associated catalytic activity to a certain 

extent directly allows a hydrogena tion of hydrocarbons closely related 

to the coke, that have remained in the same, through which the loss of 

residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff eroljeaktiebolaget, Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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S V I'IN'vSK A SK IKKKIiOUKA KTII-: t \w I . AC K'V; OKKDWo. t\) 

Stilt vid for^nsiiin^ av olje lornuth* sU i II Vrboi in situ umk-r tillforande 
;iv vitrinc ^cnoin i skill* rite vgri iippta^itu kanaler. 

I ■ i *] • 1 1 1 1 1 in rt; : l\ I .ju n^-t nun. 




I' jtjii tnnin^oM lianfor (ill ell sail all 

framslalla skiffcrol ja, bascral pa uppvurmuin^ 
av skil fcrhei fjcl ulan lore^aende n I bryl iiin,^ 
av >ik ilTcr, varvid tic ^miiii uppvanun mpm 
1 rainkaltade uljelorande ^aserna avla^snas ur 
kernel L;en»un i dclsanuna anbia^ta kanaler. 
I'r ^ascina franskiljas * I ii r | ► ;^ sadana delar av 
desamma, vilka ul^tira sk ifleioljan, under av- 
Uyinint; -euoin kondousat inn. 

Vid uppvannn in^cu av ell sk i ltd her- sker 
vid av^asnin-en av dan bel ial li-a i^ashildan- 
de substanscr en burl I rnnspoi I av on viss ma- 
l eria linim-d, sum alltsa i -asfnnu iiv^ir ur 
hereof |»a I ik nam to .sail sum I. ex. \i<l nv-as- 
ii in y av si cm k til oiler wd, in* 1 1 i samlli-a dessn 
fall kvarslar cm iner cller niindrc p< >r< >s (sjj.mrr> 
'n\ del iirsprun-l ii;n inalcriaieL Del kvnr- 
livande inalcrialcl, darest del boslar ;iv koks 
cller trakol, bar -cmnn sin puriisn slruklur 
u tomordcu 1 lii;t si or a for ^asen atkomli-a vloi\ 
Del liar uu visal si-, all awn skifferkoUscn. 
d. v. s. i della tall dot av^asadc sk ifferhci - 
ijcl, liar cm punks slruktur mod myckct stora 
ytor.fitkomliga for -nsor. Samtidi^t har skil- 
ferkokscn i moksats till den vaiili^a kukscu 
cller IrakoleL cm mycket stor askhall, d. v. s. 
rcbl av iekc brannbara bcstandsdclaj oeh spe- 
ciclll for svenska forliMlaJuli'it uppj;^r till oui- 
kring 7l) % av deu urspiunf;li^a sliiffcrvik- 
ion. SkiiTcrkokscn ini»cliailcr hi. a. [. ox. oli- 
ka jitrnfurcnitif»ar och on he I del andra l»c- 
blandsdclar, .sum i UtHUakl mhmI nlika i;aser 
aro ii^jnacie all i e^enskap av Ualalysahir pa- 
verka reaklitiner i ^aseina. 

\'id tlirekt av^asnin^ av sk il 1 Yrlior^el npp- 
sliir under fort ^aende f rani^tal I i»i n - av skil- 
lei'olja niyckel shua vtdynier av iippvarml nrh 
av^a^al i f ferhcrg hcslaetulc lui vndsak li^en 
av skiJ 'fcrkok sum li^^er kvar *n*ul»lial i si- 
tut oflka lu^cr, men soin ^cmumi av^asnin^en 
Llivit onduldal till en enda porui niassa frani- 
blappli^; lor yaser i alia riktnin^ar. Date. si s/t- 
lundu for \nrje m* olja al^Ar omkriu^ 15 in" 
ber^niabsa, Idldas I. ex. under elt ars fid 
vi<l frauistallnin^ av '20H00 in* skiffemlja elt 
purost bkifferberg oin ;1000U() in'. Under sjaUu 



fin L;a.snini;s|H'o<'ediircn av skiffcroljan anord- 
nas nioiii skiffcrlierget en MM^samt liamfit- 
skiidande vuriucfront, diir sAval or^an for 
npp \ ;irmnin^en (elektriska v;i nneeleinent ) 
sum a\ Itippskanaler f c">r ^asernas avlerlning 
snccrssi vt s;illas i verksamhet. 

Upplinnin^eu avser all anviinda den pA si 
salt nlliildadc slora porosa sk if ferki >k smassan 
sasoin ni kalalysalm* for inledandel av vissa 
fiiiskadc kemiska reaktioner inom densainma, 
-'■III mr.l avsikl all franisUilia olika suhstan- 
ttmlrr mcdwrkan av k a t a ly sa 1 1 hm ifr;\^a. 
1 la i \ id lit n \ 1 1 jas do niimmla i^a s k a 1 1 a f em a , se- 
dan de \lnlal all t j a M s( ^ »ra s<mi a\iopp )Yii' 
sk ill rn .! jc-ascrna. awn for lit II wise I a\ ^aser 
till >k i 1 1 crln-i i^ct . Sainlidi^l kunna andra dy- 
lika kaiiali'r anvandas for a\lcpp av svnles- 
prtidnk In* franislallda inom sk i I I Vrlu* r t i;el lin- 
der mrdwrkaii av den av sk i ItY rk t >k sen hit- 
dadr k a I a lysa t or n . Va\ del kanaler Intdar sa- 
leilcN liltitpp till skifferkoksen oeh andra ka- 
naler ;i\tnpp frail densainma. vaivid ^aser. 
sum under Iryek nedforas i her^et f»u elt stiil- 
li', kunna avITiras ur ilolsamina }>d elt annat 
shdle. (i;^cr koinma hiirunder i konlakt med 
katatysaiurns ylor oeh paverkas av dcsain- 
ina pa sadant ^att, anui helm-as av forhaiulen 
varando kemiska oeh fysikaliska I'oihAllan- 
(len. 

I ; ppl innin-en skall nedan niirmare heskri- 
vas under hanvisniiiK (ill a liifi^ade ritning 
sum esempel \ isade ut forin^xfoi m for sallets 
^euoud'iramle, varvid iiven ylterli^are. uppfin- 
uin^en kaunctcek naude e-euskajiei skola nil* 
Kivas. 

hi-. I visar mor oiler niimlrf* sehemaliskl 
ell sk il ferhei inratlal for fra msl a lining av 
sk if I erol ja. soil i vtMlikaUekt ion . 

Fi^. 2 visar oil diagram an-i\ande trmpe- 
ralui fordoluin^en inom sk iffei lier^et. 

A rilniu^eii heleeknar 10 ell antaJ viirme- 
elomonl. smu ;iro anhra^ta prt janiua mellan- 
riiiii i skifferher^el 1 'J, pa vitket a i* overlap- 
rat elt lager av kalksten 14 samt evenluellt 
oil jordlatfer 10. Kt* antal av«i»skanaler IK sU 
i forhindelse mod genom knlk och ski'"fe»- nc^- 
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.K>rn,ne -asavlopp 20. Vilrnicclcmoi.lcii 10 ocU 
;,v£,,k.,„ ;l l ( Tn, anordnadc i 

> <c r ctlyv varandra i vinkd mod rilninio- 
.'«••««». (.;..v.vl„|,,,on 2.1 tillhornnde on dvlik 
•■'««» ; "- ,> over f.-irl,in.lcl!cror 21 -.vsl-ina- 
niMfis- rcsp. re-lpiin.-svcnliicr 22 '».! ansliit 
na (ill t-M *ii.ili„ K skanal 24. K„ s | om . .!.„„ 



lioncn .(4. |„ 



4 forrnar .less,, ■ sin |„r ,,,,,1 ,„ £m thm 
.0 odi ctl tvallorn 27. vari skilTcn,|,>.,,s,., 
-a kan. sa.t ,,o llkvl;ls (lch j .....jn^X ;,,^n 
H-r. 1; , s ran kon.lcnscrhara oljebcslAndsde- 
ar. Kondensorn 20. vilki-n -iven kan ultras 

v resp. omfulla appnralur lor ann.-.n kc.nisk 
.oh:i.ullniK av skilTerolj.-aser t . ex . avskili- 
:nH mv SV! ivpl cller andra l.iprodi.kli-r i d.-sv, 
= r K«ii<M.i on , k.<lni„ K 2S anslnlen 1,11 cm „V,i^ 
■:.ii.liiiKsl.ol,4lls,r e for f ,|j im . , c , ennn 
iallarc iiiynnjir avnt e .i lednin^ 32 fran Ivall- 
mnct 27. IrAn en R re«lcilniii K .14 km.na 

■ ol :iv ilc .eke komkn.sr-rade ,-aserna avlnras 
.oiioui en ledning 30. i vilken ar insalt en ven- 
:i 38. i<»r alt anvandas sn.n bransle ellcr for 
ndra and.nnai. En annan .lei av gascrim «e- 
omstromma en koinprcssoranordnin« 4()" 

en wMion av skifferherget bei-ransad vin- 
'Iratl mot ntningsplnnjt av plan genom lin- 
•nn 4 2. 44 antages pyrolysen, d. v. s. en un- 
r v.u n.etillforscl forsiggaendc nvbildniny av 
.■.iffcrgascr vara av.slulad. N'ar.nctillfor'seln 
M i-lriiu-iUcn 10 har har :.IMsA avhrulils I 
allot utvninos f,ir ognnblicket en sektion av 
.ifTprlicrgct. begransn.l av linjerna 44—4(1 
i'MH'v.^ijen foruls«Hos alllsa vandra i rikl- 
mgon av p.larna 4.S. I.injert ;')0 i fig. 2 ropre- i 
iitc.nr leniperaturfdr.lelninj/en i' d e huh i 
M.oiht..,, Vid linjrn 44 kan temporal m en : 
,va uppnatl ell v:ir<lo.4nelh,n 350—4(10' C 
n-lrai'esvis omkring 3.X||° C. Tempcrnluren 

■ er gcnniu processes enlist uppf inningen i : 
■ ning mot linjen 42. ! 

Nfflan k.nnaUTi.a 211 i sr-k I ionim 4 I IC I 
•"slgora son. avlopp f„r <le i derma si-kli.m i 
^'ffarjii'scnia. har minst en rad dy- ,' 
■> kan.i U-r. ».,.„ ar bclagcn vid sckl i«.ne..s ,' 
4 l.akkanl. sell i viinntviiqnts riktnins ! 
^ |Ml:,rn., 4H. .,«■!, son, J rilnm^,, Kivil * , 
.i-.kmn^n D 2. anslutils till kompressor..^ ! 
try ksidii via en samlin^skanal 54 f .<is- I 
'•'•' "a :.2 l.rin-a.; s.al,,,,,!:, do fr-in Icdnh.s;- 
•14 lu.mmandc ^:isn n:, a tt Alcrstr.,.,.,,,;, (ill ' 
iclan av-a.sa.le sk il IVrl.er-ct inr.n, „ mi: -,. ! 
n.Hlan Imjrrna 42 u, l t 44. K„ d«-l . lv .less:, j 

^(rommande "asi-r k.fnna avledas w,.„ | 

jivlopp .,(} ,„.,, ct , s.. lm |i n , s | ; ., n: ,| r „ s (> . n ; 
Uanalni (.0 mom d.-lla omrado. Tor all i-f. ; 
'»"M>|'8 I'chandlin- ^nnu, konduisal ion ' 
(vatlnm« ellrr amlra prorrssi-r i. vlli-.-,;- ' 
"sp. ilerk-das (ill 1,-dni.,-,.,. .11. Cvr.Hurill i 
•"■« kanalnna till vara I .k 1 1 . „„.,, 

" Mdcr forlsall si , ,„., nint; in,„„ sk i| |,., | u . r . 
" '""'l'? IfKriMfjar i pilarnas I.S riklni,,.. 
""•< i konl.du mm-.I skirrerlM-i-u iuf.i.i s V £ 
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l»C.-et „JM r ," l 'l M: ' ,i "" i "~"'> :.v SUIT,-.-. 

^er pyrolvs aM,,las ,,,„„„ .- I , 7 

v^,a ( ,k,. m ,,,.o;,,,., ] . , " 

.7H< st c«ri„, „os ,„,,- ,;,;„;;„:;, 

4 " kM '"'a dessa salcd. s l,ri Ix J, ,. -- . 

. ett kretMopp ,„,,,,.,,,„,, ^ ^ ..^^ V.'-U 
'< ku-Ls anslnl,.,. hll s ., m| 
hone,, ,, , sU , II, ,„., , 

•V.""- I. Ivallnir.:- | )Hl i ,s I, ,n 
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il\ Mil I lit 



;tl ei i nt\ Htl. i ^isni .ill erk 
rilvlniiii^ en lial.ms slra\.u ;tll alet stall. is 

tin i|| (It'll II rspr II II l;I t L;e n iil\iiniia 1 1 \ i'i . I \"si;a se 1 1 > 
sani in. i u.s.i 1 1 mil l;. Delia I . »i 1 1 a I hnn to dade uni- 
inaSl 1 1 1 1 1 1 : t likllas \n| en 1 1 \ 1 1 it ri 1 1 men en- 
u ppl i n n ium'ii ersalies ,|e mu-U-l lm.ua 
tryek. under vilU;i sadau liwli t riiii; i 1 1 » i k : 1 1" 
tuiiiii urns, i delta l;iH mnl en ofanlli :: k < »i 1 1 :i k I - 
yta i kalal vsaturn. muii mujli^or ;itl ilium 
rimlii; lid u | > 1 1 1 1 ^ ctt nannamic till etl lialan- 
seral forhallande mellan de olika reakt ioiier- 
n;i vid pvrnlysen. Darvid binder mora k<>l vid 
del ^ciuim aterinforin^en tilll'orda viilet, var- 
ij;ouoni i koksen kvnrblivande kol 1 1 1 i 1 1 n K : i n 
till tinman liii" t'li kvaulilativ nkniui; a\ de 
uljebildandc i;;isi'ni;i. 

Kulij;l nppl'innin^en pa.vsernr dr ^imt, ttr 
vilka uljan ulvnnnils forsl f;enom on [nuns 
ber-nmssa. diir ol jea vd ri vn i n- redan iir full- 
bordad. 1 I a i n inter for valines sa^da ^imt. se- 
dan dr n 1 1 1 It* r j iassa i;e n i;enoni konden.sur oeh 
tvallorn nedkvlts lid en iai; temporal u r. sum 
i prak liken bailor sii; oinkrint; <' J oiler la^rr. 
Del- redan av^a.sadc sk ilTerber^et oeb den 
spilj\aime soiti i detta varina bcri; k\arlam- 
naA oiler pyrolysen, ulnytljas salmida delvis 
I'm' l't"n\ ;irin mi ni; :i\ den vid py I'td y.scn lin'd- 
verkandi' e i i*k u la I it hi si;a >e n . I'ancilan rn ^a- 
dan ^a.s' varmei mielial I in* relalivl lai;(, kan 
enlii;! ti ppl i 1 1 n t it ;_;eil den kvanlilrl ^iin, vim 
eii kulei as iierneiule p;t (HiistantJi^lu'lei n;i \al- 
jas s.a, all tlcss vtilvm appear till t'li a I'lera 
i;jii^L*r drn vi<l pyrulyscn nyhikladc f;a.seiis vu- 
lym. liari^enom undrt hit las (Jet rcaktiimsl <.i - 
lop p. sum h;ir (iv;in anlylls pa sa s;iU, alt ell 
liat^iust'urlialtaudo itumi dc tdika icaktioner- 
na u-kcr lichuvcr narmclscvi^ uppnas pa i^tund 
;iv did stora (ivcrskott ;iv lattarc kolv;ilcu och 
viile, sdiii vid pyrolyscn finnas till^an^li^a. 
(iiMiom denna rikli^aro ^ascirkulalion inlra- 
tU*r it veil did I'tnli^llandcd, all sadana kulvii- 
ti'n, muii lii^a pA *;riinsomrad(d I'nr r*»ii;:i s- 
nin-cn, liillarc lunula avfoias nr skil'frrlMT- 
Kid iiK'd lilll)j:il|- av dim rik I i;_;a uc -asti i k ida- 
I i 1 1 1 1 ci t . Dr tyn^sla kol val lmiii, simii titan cirku- 
leramk* i;as kvai'hliva otdi t tii kttksas i Ikt^iM , 
tui'dt* . darlui' tned lilllijiilp av ^asi ii k n lal ion 
lu It eller del\ is hrinc;as alt metilOlja den all- 
ntaniia j;assl rom it i n^cn . ludi-t uppi iunin^fii 
Nkapas suIimIcs ^(.'itoin iidoraiulc av en lirku- 
li-rande i;as iuum redan up.pvarml .skitlei- 



I'll-. ti\.i ti i. . j 1 1 -litlfi ttli;iil i en ill. .i tr 

• lidvh. ii .i\ .If -en |.\ i ..l\ s,-n . I li i I i .ikliuiY 

1 l\ l.iuiie I ..K .ilen. i Slut !i-en k.m .le) l;utk;is. 
ill d.n sl.-i.i liei^ki-tpp .i\ \.u:it sk it I erki ik .s. 
■.;en*ilil \ilken e 1 1' k 1 1 1 . 1 1 W > 1 1 s i sr n s I li i lit 1 1 1 : 1 1' p;i 
siit \:i^ I ill p V I" 1 1 1 \ si 1 1 1 1 i ; n I r 1 i slv 1 1 I erhi'l'^et , p;i 
.;iiiinl ,i\ sin:t riiiii ni.i i\ 1 1 1 1 e 1 1 mi me r <m'Ii d.H- 
tue<| I -. i k 1 1 1 pp. n I k ;t I .t I \ s. 1 1 1 .( \ e i k :t 1 1 dil'ekl I 
\is> nun 1 1 tedder en livdrei niL; a\ med k ok. sen- 
u:it skikl ;nle kulv;den. st.iu k \ .i r st a n ua I i dun- 
s. mini, i. \ .( ri ( L;riioi n rest I'orln st en i lorin as' 
kt.ks iieilln i ni^as. 

I slallel for py rol ys^a.sL'ina enh-t o\an luiu- 
n. i ainli a ^ascr, t. ex. genera loi ^a s koiiuna i 
ha-.t tor a> 1 ad koin ina into t av olika unskade 
kemiska ri-a k t ioner undt*r inc(i\crkan av den 
poiosa \. tenia .skit'furn. 



Patentansprak : 

1. Salt \id I'nr^aMiin^ a v ol jefora ndc ski(- 
lerher- in siln iuuIlm* lillloinnde av vanue. U,e- 
iitini i sk it t'erhei^cl nppta-na kanaler, ka!i- 
nelrt knal daiav, all seti.m elt sk if I'erparli 
noin pvrolys av^asats oeh lili\il porosl. ^aser 
inforas i detla parti, meclan del aimu a ! 
variul. m'lioin aiulra i sk if ferlier^el uppla^- 
na kanaler ;in viirmel illtVii^elkanalerna nc!i 
alt dessa ^aser iiro av sadan ai l, all de luirun- 
der nksallas for kemiska reakl inner nlan !'( >i - 
Iprannini; inetl siii 1 1 erl >e i '^et t j a 1 1 -o ra ude noih 
kal atysalor. 

2. Salt enlist pa lent a n sp ra k e I I, kannelerk- 
nat darav, alt i skilTerpa rl iel a I e ri n f ores M- 
iniiistutie en del av ilen under 
dado i;ason, sedan den ^einmi 
elter Iviittninf* under avkylnini; 
ol jefora tide bostandsdelar. 

it. Salt entigt patenlanspr;\kel I. kanuoleek- 
uat ditrav, att den inf'nrila ^asen ^eiiom en 
komprcssnraiinrdnin^ brin^as att slromma f;e- 
nom ell parti av redan avt*asal vanul sk i f i c r - 
lier-; lor all darifran inloras i annat l»ei^nar- 
ti, dar oljeulvinnin-; pa^ar. 

■I. Siill enlist pateidansp: akm ! il, k.an- 
ut leeknat diirav, all en del av den alerinfoi - 
da -a. sen ullages frAn sk ifl'erber-el innan den 
nail den /.on. i vilken av^asnin- av skiflet' pa- 
medan on annan do) far pa.ssera a veil don- 
na /.nil, 

.*». Salt enlist na-id av de I ore j^ae nde [>a- 
I inlanspr;iken. kaunoloe!u»at -'arav, att ^a.- 
serna inforas i skifferlter^e*. -enom kanaler. 
muii under pyrolysen t ja «> s' i^jordc soiu -as- 
a \ I o p p . 
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Translation of tha cltima o:' .iwddiah r'atu.it -)^oc:l f lea t Ion ll'^.l^S 
Svenaka Skiff eroljeakt iebuluget , ^ reoro, o*ed;n« 

* 

l. ; A prooeaa In the gaa ii" lou tlun of oil-oearing ahale rooka In 
altu while supplying heat through channels bored in the rook, 
oharaoter ised in that when a ahale portion has been degaslfled by 
meana of pyrolysie and has become porous gases sre introduced 
in said portion, while it is still warm, through other channels 
bored in the shale rook than the heat supplying channels, end that 
said gases sre of ouch kind that they in the meanwhile are aubjee« 
ted to chemical reactions without combustion, the shale rook 
acting as a catalyst* 

2»* A process as claimed in claim 1, characterised in that at 
least a part of the gas formed during the pyrolysie is recycled 
into the ahale portion after that its oil-bearing constituents has 
been removed by condensation or washing with cooling, 

3«|A process a* claimed in claim 1, characterised by that 
the introduced gas by means of a compressor is oaused to flow 
through a portion of already degaslfled warm shale rook to be 
introduced in another rook portion wherein oil is being recovered* 

I4,. A process as claimed in any of the oloimsl to 5, characte- 
rized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the sone, wherein the degasifioa- 
tlon 0/ shale is taking place, while another part is passed also 
through this zone* 

5. A process as claimed in any of the preceding claims, 
characterised by that the gases are introduced into the shale rock 
through the ohannels serving ss gss outlets during the pyrolysls. 
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